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1.0  INTRODUCTION 
1.1. Diuretics and its importance 
Diuretics are agents which are acts on kidney to promote the excretion of 
sodium and   water in urine. Diuretics promote the removal from the body of excess 
water, salts, poisons, and accumulated metabolic products for water and ionic 
balance. Diuretics not only alter the excretion of Na+ but also may modify renal 
handling of other cations ( K + , H+ , Ca2+ and Mg2+), anions ( Cl-, HCO3 - and 
H2PO4 - ), and uric acid. In addition, diuretics may alter renal hemodynamics 
activation on  indirectly. They serve to rid the body of excess fluid (edema) that 
accumulates in the tissues owing to various disease states. Diuretics are involved 
some pathological condition such as Lower high blood pressure, Reduce fluid 
retention, edema, swollen ankles, provide relief from the pain,  burning sensation 
associated with cystitis, Heart Failure, Hypertension, Liver Cirrhosis, Kidney 
Diseases, Pulmonary and Systemic Edema. 
They decrease the reabsorption of Na+ and (usually) Cl from the filtrate, 
increased water loss being secondary to the increased excretion of NaCl 
(natriuresis). This can be achieved by: a direct action on the cells of the nephron 
indirectly, by modifying the content of the filtrate Classes of diuretics Carbonic 
Anhydrase Inhibitors e.g. Acetazolamide, Dichlorphenamide Loop Diuretics e.g. 
Furosemide, Ethacrynic acid Thiazides e.g. Chlorothiazide, Benzthiazide Potassium-
sparing diuretics e.g. Spironolactone Osmotic e.g. Mannitol, Glycerol. 
Worldwide trend towards the utilization of natural plant remedies has created 
an enormous need for information about the properties and uses of the medicinal 
plant. The Indian Traditional Medicine like Ayurvedic, Siddha and Unani are 
predominantly based on the use of plant materials. Herbal drugs have gained 
importance and popularity in recent years because of their safety, efficacy and cost 
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effectiveness [1]. The association of medical plants with other plants in their habitat 
also influences their medicinal values in some cases. 
The well documented uses of plants and its formulated poly herbal products 
are used as Diuretics for various clinical condition such as Lower high blood 
pressure, Reduce fluid retention, edema, swollen ankles, provide relief from the 
pain,  burning sensation associated with cystitis, Heart Failure, Hypertension, Liver 
Cirrhosis, Kidney Diseases, Pulmonary and Systemic Edema. 
1.2. Pathophysiology of Diuresis 
 Diuretics play an important role in the management of oedema and 
hypertension. This function is mainly an increases the excretion in net negative 
water in urine and maintain solute balance in body. The proximal convoluted tubule 
reabsorbs about 50-66 % of fluid by both active and passive processes. The thin 
descending limb of Loop of Henle allows osmotic water abstraction as it is highly 
permeable to water and impermeable to solutes. The reduced water absorption from 
the descending limb of Loop of Henle has an important role in over-all enhanced 
condition of diuresis. The thin ascending limb of Loop of Henle is impermeable to 
water and highly permeable to chloride and sodium therefore diuretics show no 
effects.  
1.3. Classification of diuretics (According to site of action and mechanism of 
action) 
1.3.1. Acting at proximal convoluted tubules 
a. Osmotic diuretics 
i. Mannitol  
ii. Urea 
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 b. Carbonic anhydrase inhibitors 
i. Acetazolamide  
ii. Methazolamide 
 c. Acidifying drugs 
i. Ammonium chloride        
 d. Others 
 i. Tea  
 ii. Coffee  
 iii. Theophylline 
1.3.2. Acting at loop of Henle 
 a. Loop diuretics 
i. Furosemide  
ii. Torsemide  
iii. Ethacrynic acid 
   b. Mercurial agents 
i.  Mercaptomerin  
1.3.3. Acting at distal convoluted tubule 
     a. Thiazides diuretics 
      i. Chlorothiazide 
     ii. Chlorothalidone  
     iii. Hydrochlorothiazide 
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b. Sulfonamides 
       i. Indapemide  
       ii. Xipemide 
1.3.4. Acting at collecting duct system  
a. K- sparing diuretics 
        I. Aldosterone antagonist 
         i. Spironolactone 
         II. Direct acting  
         i. Triamterene 
         ii. Amiloride 
         III. ADH antagonists 
          i. Lithium salts   
          ii.Demeclocycline 
   1. 3. 5. Others 
i. Na/K acetate 
ii. Na/K bicarbonate 
iii. Na/K Acetate 
iv. Albumin 
v. Dextrose 
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1.4. Pharmacological Mechanism of diuretics 
1.4.1. Thiazides 
Thiazide-type diuretics, for example, hydrochlorothiazide follow up on the 
distal convoluted tubule and hinder the sodium-chloride symporter prompting a 
maintenance of water in the pee, as water typically takes after entering solutes. Visit 
pee is because of the expanded loss of water that has not been held from the body 
because of an associative association with sodium misfortune from the convoluted 
tubule. The fleeting against hypertensive activity depends on the way that thiazides 
diminish preload, diminishing circulatory strain. Then again, the long haul impact is 
because of an obscure vasodilator impact that reductions pulse by diminishing 
protection.  
1.4.2. Carbonic anhydrase inhibitor 
Carbonic anhydrase inhibitors restrain the chemical carbonic anhydrase 
which is found in the proximal convoluted tubule. This outcomes in a few impacts 
incorporating bicarbonate amassing in the pee and diminished sodium ingestion. 
Medications in this class incorporate acetazolamide and methazolamide.  
1.4.3. Potassium sparing diuretics 
These are diuretics which don't advance the discharge of potassium into the 
pee; subsequently, potassium is held and not lost as much as with different diuretics. 
The expression "potassium-saving" alludes to an impact as opposed to an instrument 
or area; in any case, the term quite often alludes to two particular classes that have 
their impact at comparable areas:  
Aldosterone rivals: spironolactone, which is an aggressive foe of aldosterone. 
Aldosterone typically includes sodium directs in the foremost cells of the gathering 
conduit and late distal tubule of the nephron. Spironolactone keeps aldosterone from 
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entering the central cells, forestalling sodium reabsorption. Comparative operators 
are eplerenone and potassium canreonate.  
Epithelial sodium channel blockers: amiloride and triamterene.  
1.4.4. Calcium-sparing diuretics 
The expression "calcium-sparing diuretic" is once in a while used to 
recognize operators that outcome in a generally low rate of discharge of calcium. 
The diminished grouping of calcium in the pee can prompt an expanded rate 
of calcium in serum. The saving impact on calcium can be advantageous in 
hypocalcemia, or undesirable in hypercalcemia.  
The thiazides and potassium-saving diuretics are thought to be calcium-
saving diuretics.  
 The thiazides cause a net abatement in calcium lost in urine. 
 The potassium sparing diuretics cause a net increment in calcium lost in pee, 
however the expansion is considerably littler than the increment related with 
other diuretic classes. 
By differentiate, circle diuretics advance a huge increment in calcium excretion. 
This can expand danger of diminished bone density. 
1.4.5. Osmotic diuretics 
Osmotic diuretics (e.g. mannitol) are substances that expansion osmolality 
yet have restricted tubular epithelial cell porousness. They work fundamentally by 
growing extracellular liquid and plasma volume, in this manner expanding blood 
stream to the kidney, especially the peritubular vessels. This decreases medullary 
osmolality and hence disables the centralization of pee on the up and up of Henle 
(which ordinarily utilizes the high osmotic and solute angle to transport solutes and 
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water). Besides, the constrained tubular epithelial cell penetrability expands 
osmolality and subsequently water maintenance in the filtrate. 
It was beforehand trusted that the essential system of osmotic diuretics, for 
example, mannitol is that they are separated in the glomerulus, yet can't be 
reabsorbed. Along these lines their essence prompts an expansion in the osmolarity 
of the filtrate and to keep up osmotic adjust, water is held in the pee.  
Glucose, similar to mannitol, is a sugar that can act as an osmotic diuretic. 
Not at all like mannitol, glucose is ordinarily found in the blood. Be that as it may, 
in specific conditions, for example, diabetes mellitus, the grouping of glucose in the 
blood (hyperglycemia) surpasses the most extreme reabsorption limit of the kidney. 
At the point when this happens, glucose stays in the filtrate, prompting the osmotic 
maintenance of water in the pee. Glucosuria causes lost hypotonic water and Na+, 
prompting a hypertonic state with indications of volume consumption, for example, 
dry mucosa, hypotension, tachycardia, and diminished turgor of the skin. Utilization 
of a few medications, particularly stimulants, may likewise build blood glucose and 
in this manner increment urination.  
1.4.6. Low ceiling diuretics 
The expression low ceiling diuretics are utilized to demonstrate a diuretic has 
a quickly smoothing measurement impact bend (rather than "high roof", where the 
relationship is near direct). It alludes to a pharmacological profile, not a substance 
structure. Be that as it may, certain classes of diuretic generally fall into this 
classification, for example, the thiazides. 
1.5. Adverse drug effects 
1.5.1. More common side effects 
The more common side effects of diuretics include: 
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 Too little potassium in the blood 
 Too much potassium in the blood (for potassium-sparing diuretics only) 
  Low sodium levels 
 Headache 
 Dizziness 
 Thirst 
 Increased blood sugar 
 Muscle cramps 
 Increased cholesterol 
 Skin rash 
 Gout 
 Diarrhea 
1.5.2. Serious side effects 
In rare cases, diuretics may cause serious side effects. These can include: 
 allergic reaction 
 kidney failure 
 irregular heartbeat 
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1.6. Drug interaction 
Any time you begin a new medication, you should tell your doctor about any 
other drugs, supplements, or herbs you’re taking. Be sure to tell your doctor if you 
take any medications that might interact with a diuretic. These include: 
 cyclosporine 
 antidepressants such as fluoxetine and venlafaxine 
 lithium 
 digoxin 
 other drugs for high blood pressure 
1.6.1. High ceiling/loop diuretic 
 Hypokalemia Potentiates Digitalis Toxicity 
 Non-Steroidal Anti-Inflammatory Drugs: Reduced Diuretic Efficacy 
 Corticosteroids: Enhance Hypokalemia 
 Aminoglycosides: Enhance Ototoxicity, Nephrotoxicity 
1.6.2. Thiazides 
 Hypokalemia Potentiates Digitalis Toxicity 
 Non-Steroidal Anti-Inflammatory Drugs: Reduced Diuretic Efficacy 
 Beta-Blockers: Potentiate Hyperglycemia, Hyperlipidemias 
 Corticosteroids: Enhance Hypokalem 
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1.6.3. Carbonic anhydrase inhibitors 
 ACE inhibitors: potentiate hyperkalemia 
 Non-steroidal anti-inflammatory drugs: reduced diuretic efficacy 
1.6.4. Calcium-sparing diuretics 
 Milk & Tetracycline 
1.6.5. Osmotic diuretics 
 Non-steroidal anti-inflammatory drugs: reduced diuretic efficacy 
 Corticosteroids: enhance hypokalemia 
 Aminoglycosides: Enhance ototoxicity, nephrotoxicity 
1.7. Herbal Treatment  
Medicinal herbs are the significant source of Diuretics. Mono and poly-
herbal preparations have been used as diuretics. According to one estimate, more 
than 650 mono and poly-herbal preparations in the form of decoction, tincture, 
tablets and capsules from more than 75 plants are in clinical use  
1.8. Herb Used as a Diuretic 
Herb used as a diuretic has been used in India for a long time and has been 
popularized world over by leading pharmaceuticals. Plant medicine was commonly 
used for traditional treatment of some renal diseases and a lot of plants have been 
reported to show significant diuretic activity. Many investigators have demonstrated 
that studies of herbal plant used in traditional medicine as diuretics have increased 
recent years and might be a useful tool in the treatment of hypertension. 
Hypertension is considered one of property of Mangifera indica is a species of 
mango in the Anacardiaceae family. It is found in the wild in India and cultivated 
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varieties have been introduced to other warm regions of the world. It is the largest 
fruit-tree in the world, capable of a height of one-hundred feet and an average 
circumference of twelve to fourteen feet, sometimes reaching twenty [1]. Diuretic 
activity of Mangifera indica bark extract was studied by Shree devi. They use Ethyl 
acetate, ethanol and water extract of Mangifera indica for evaluation of diuretic 
activity. Diuretic effect was carried out in rats (175 – 200 kg body wt.) by measuring 
the urine volume by 1, 2, 4, 6 hours and later at 24 hours. Positive control was 
supplied by furosemide (20mg/kg) i.p. and mannitol (100mg/kg) i.v. They 
administered the extract orally at the dose of 250 mg/kg body weight. Diuretic study 
revealed that Na+/ K+ ratio was higher in aqueous extract and followed by ethanol 
and ethyl acetate extracts. The aqueous extracts show best diuretic effect when 
compared with other extracts [6]. Mimosa pudica Mimosa pudica also called 
sensitive plant, sleepy plant is a creeping annual or perennial herb often grown for 
its curiosity value: the compound leaves fold inward and droop when touched or 
shaken, to protect them from predators, re-opening minutes later. The species is 
native to South America and Central America. It grows mostly in shady areas, under 
trees or shrubs. Diuretic test of aqueous extract of Mimosa pudica Linn. leaves were 
evaluated using Lipschitz test in normally fed albino rats. The control group was 
given 0.9% NaCl, the 3 test groups were treated with aqueous extract of leaves of M. 
pudica in the doses of 100, 200 and 400 mg/kg respectively, and the standard group 
received furosemide. Urine biochemical analysis was done by colorimetry. The 
aqueous extract of M. pudica leaves at 100 mg/kg p.o. showed significant diuretic 
activity with increased electrolytes excretion. 
Natural diuretics are natural foods or herbs that allow increased flow of urine 
and thereby aid removal of fluids from the body. While natural diuretics aid removal 
of excess fluids from the body, it may also mean loss of important vitamins and 
minerals too. It is essential that they are supplemented to prevent loss of vital 
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electrolytes. Look up some natural diuretic food that you can incorporate into your 
diet. 
Foods like salt and sugar cause the body to retain considerable fluids. They 
may lead to bloating and water retention. Often inadequate protein in the diet can 
lead to fluid retention. When the body does not get enough amino acids or B-
vitamins, it may accumulate excess fluids. 
Diuretics are prescribed for people suffering from edema – accumulation of 
fluids in the body tissues. People suffering from high blood pressure or heart 
diseases may be prescribed diuretics. Women suffering from PMS symptoms such 
as bloating are often advised to take diuretics to rid the body of excess fluid 
retention. Often diuretics are taken in a bid to lose weight. If taken indiscriminately, 
diuretics can lead to serious consequences such as dehydration and potassium 
deficiency. 
1.9. Natural diuretic 
More and more people are resorting to natural foods and herbs that exhibit 
diuretic properties instead of diuretic pills. Moderation is the watchword even in the 
case of natural diuretics. Natural diuretics can aid in removal of excess fluids from 
the body and aid in treating of sciatica, kidney stone, lymphatic swelling, PMS, 
gonorrhea, liver disorders and high blood pressure. 
Green tea is a natural diuretic food that has been in use for centuries in 
China. 
Consumption of cranberry juice can aid in removal of excess fluid retention. 
Apple cider vinegar exhibits natural diuretic properties and in addition 
maintains the potassium levels. It can be added to the salad dressing. It contains high 
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levels of potassium that has quality to reduce fat deposits. It is prepared from apples 
and the malic acid used for fat burning process. 
Dandelion is often used as a natural diuretic. 
Nettle has natural diuretic properties that facilitate good cleansing. 
Dandelion leaf tea aids in detoxification and has a beneficial effect on those 
suffering from cystitis and urinary tract infections. 
Fennel has carminative and diuretic properties and is frequently used in 
seasoning food. 
Asparagus contains asparigine – a chemical alkaloid that boosts kidney 
performance, thereby improving waste removal from the body. It includes 
asparagines chemical. This chemical removes waste from the body by breaking up 
the oxalic acid. It also affects the cells and break down fat. 
Black currants are a diuretic with a high potassium level; Diuretic often help 
those who suffer from high blood pressure and rheumatism, but deplete their 
potassium levels. Blackcurrants combine a diuretic effect with a high level of 
potassium. 
Brussels Spouts  It stimulates the glands, the pancreas. It quickly releases 
waste and to clean out the cells. This vegetable also holds some minerals that 
stimulate the kidneys.  This helps in better cleansing of cells. 
Beets are natural diuretic foods that attack floating body fats and fatty 
deposits. These are burly diuretic that focuses on the liver and kidneys. They have 
special iron cleanses corpuscles.Cabbage is known to aid breakage of fatty deposits, 
especially around the abdominal region. 
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Carrots are a rich source of carotene that speeds the metabolic rate of the body and 
hastens removal of fat deposits and waste. 
Celery has a high concentration of Calcium in a ready to use form. Therefore 
when you eat it calcium directly work and this pure form of calcium will break up 
the accumulated fat build up. This is food with high water content. 
Chives are a pleasing addition to a salad. They belong to the onion family 
and contain more than 80% water. They are fairly high in protein and carbohydrate 
content, rich in potassium, calcium, phosphorus and sulfur. They are stimulating to 
the digestive system. They are valuable as a blood cleanser but exercise a strong 
diuretic action, consequently they should be used in moderation, particularly by 
those having trouble with their kidneys. People drinking beer, we find, should avoid 
using chives to any extent because, according to our researches, beer has a very 
strong disintegrating effect on the kidneys and a diuretic with the tendency to irritate 
the kidneys may cause undue discomfort. 
Cucumbers are rich in sulfur and silicon that stimulate the kidneys into better 
removal of uric acid. 
Fennel is a valuable vegetable used in large quantities by the Latin cultures. 
As its nourishing value is becoming better known it is gradually becoming a more 
popular addition to other raw vegetables, either in salads or as a side dish. Fennel 
contains nearly 90% water in the bulbous part of the plant, which is the edible part. 
This vegetable can be quartered, sliced, chopped or ground. It is a very alkalinizing 
food, aiding in loosening up mucous or phlegm conditions, besides helping to 
stimulate the digestive processes. It is a good diuretic. It has a high sodium content 
and is rich in potassium and iron. 
 Garlic possesses, it is a natural diuretic food that aids breakage of fat and 
other excellent properties. Garlic has a beneficial effect on the lymph, aiding in the 
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elimination of noxious waste matter in the body, having the tendency to increase 
body-odor until such waste has been sufficiently eliminated. It is a valuable cleanser 
of the mucous membrane, particularly the lungs, the sinuses, the nose and the throat. 
For this reason it is a valuable food in pulmonary conditions, asthma, etc. Although 
occasionally somewhat irritating to the kidneys, garlic is nevertheless valuable for 
its diuretic action. It is also a useful cleanser of the blood therefore helpful in 
conditions of high blood pressure. It tends to stimulate peristaltic action and the 
secretion of digestive juices. While the odor of garlic is not usually appreciated as a 
second hand perfume, this condition can be compensated by the use of raw parsley, 
mint or other fresh green herbs of a like nature, combined with it, or used 
immediately afterwards. Garlic contains approximately 65% water and satisfactory 
results are obtained by using it raw, chopped finely, in small quantities as an 
ingredient in any vegetable salad. 
Horse radish speed up your metabolism.  It has a wonderful effect of 
dissolving fat in cells with no side effects. Lettuce aids better metabolism and 
flushing of toxins.Mangoes are depurative and diuretic. Melons are refreshing, 
alkalising, mineralising, oxidant and diuretic. Watermelon and muskmelon contains 
high levels of water, potassium and sodium that aid remove toxins and stimulates 
urine production. 
 Papayas are diuretic, laxative and refreshing.Parsley is one of the most potent 
foods of the common vegetable kingdom. As a juice, if properly and completely 
extracted, it is wise not to drink more than (4 ounces) daily without the addition of 
other vegetable juices because otherwise it is likely to create a serious disturbance of 
the nervous system. With the addition of the raw juice of carrots and celery it is very 
valuable as nourishment for the optic system, also for the kidneys and bladder and as 
an aid in allaying inflammation of the urethra and genital organs. It stimulates the 
secretion of digestive juices and helps considerably in disturbances of the liver and 
of the spleen. The water content of parsley is in excess of 85% but the fibers are so 
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tough that it requires a very thorough trituration and a sufficient amount of hydraulic 
pressure to extract all the vitamins and mineral elements with the juice. Parsley is 
rich in potassium, calcium, magnesium and chlorine. In salads it should be ground 
up very fine and can be used to the extent of one to two teaspoons per serving, not 
merely to decorate it. When eating meat, raw parsley should be eaten at the same 
time, because of its diuretic action, in order to stimulate the elimination of the 
excessive uric acid resulting from the digestion of meat. 
Peaches are diuretic, depurative and detoxifying so they are wonderful to eat 
on a weight – loss program. 
Pumpkins contain about 90% water with a comparatively low percentage of 
carbohydrates. While rich in sodium, potassium, magnesium and iron, they are rich 
also in chlorine and phosphorus. They have laxative qualities and their diuretic 
properties do not irritate the kidneys. Raw pumpkin is delicious when very finely 
grated and served in combination with finely grated carrots, beets, etc., as a base for 
salads. To cook pumpkins destroys their valuable water content, reducing it to about 
15% and increases the carbohydrate content to more than 50%, converting it from a 
sugar to a starchy carbohydrate. 
Radishes These may be considered under the general classification of large 
and small radishes. The former contain a little more than 85% water, but 50% less 
mineral elements than the small, while the latter contain more than 93% water and 
are rich in potassium, sodium and calcium with a large percentage of chlorine. They 
are rich in phosphorus and sulphur while the large variety is particularly rich in 
silicon. Radishes contain a volatile ether which has a particular affinity for mucus or 
phlegm as a solvent thereof. They have also enzymes valuable in aiding the 
secretion of digestive juices. Because of their diuretic action they are valuable in 
cleansing the kidneys and the bladder. The juice of radishes blended with carrot 
juice is a wonderful aid in cleansing and in healing the mucous membrane of the 
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digestive system as well as of the respiratory organs. The small radishes are used 
either whole or sliced to garnish salads, while the large radishes can be grated or 
shredded as an ingredients. Oats contain silica – a natural diuretic. Strawberries are a 
traditional diuretic and have an excellent effect on the kidneys. Tomatoes are rich in 
Vitamin C that aid the metabolism and release of water from the kidney to flush out 
waste. Watercress is a powerful blood cleanser and blood builder. It is a diuretic 
plant, is soothing to the lungs, and stimulates bile formation. Watercress is rich in 
chlorophyll, sulfur and calcium, and strengthens qi (vital life force) energy. 
Retention of water may occur because of the lack of B-vitamins, amino-acids and 
proteins in the diet or due to the unnecessary utilization of sugar and salt content. 
The condition caused due to water retention in the body tissues is known as Edema. 
To avoid this condition there is need to take Natural Diuretic Foods that assist flush 
out the needless water from the body through urination. Diuretic foods are cost-
effective in comparison to other costly diuretic medications with their unlikable side 
effects. Some diuretic foods increased metabolism. Besides it helps you shed 
redundant pounds as well. Diuretic foods can purge body of toxins and free 
radicals e.g. apple cider vinegar. Apple cider vinegar is the best natural diuretic 
obtained by crushed apples and excites digestion and kidney function. To regulate 
digestion due to the high yarn and enzyme content, Natural diuretic foods are used. 
Diuretic foods supply the elements that are crucial for the health of our heart, 
kidneys and liver in our bodies. For the well-being of a person Electrolytic 
balance is vital elements. Synthetic diuretics can deplete our bodies of essential 
elements such as potassium and sodium. Diuretic foods are very useful to treat   high 
blood pressure condition, swelling, kidney stones and indigestion exclusive of the 
side effects. 
When you start to take more diuretic foods naturally you devour less of the 
high-sodium and high-sugar processed foods. Because high fiber foods got from the 
diuretic foods list give bulk in your stomach helping control unhealthy cravings. 
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Edema is the abnormal accumulation of excess fluid in the body. This shows 
as swelling underneath the skin in one or more areas of the body. Therefore, 
swelling or edema occurs when excess fluid builds up in the body and this is caused 
by water retention. It may be caused by aging blood vessels which lose their 
elasticity. Edema is also a common occurrence during pregnancy. Furthermore, it 
can be a sign of other health conditions that may include heart failure and diabetes. 
Treatment of edema typically consists of diuretics. Diuretics help in the removal of 
excess fluid through increased urination. A diuretic can be a food, a herb, or a drug. 
Diuretics help by removing salt (sodium) and water from the body. They work 
because they prevent the kidneys from re-absorbing sodium back from the fluid that 
is passed out as urine. With sodium left in the fluid built up in the kidneys, the 
osmotic pressure prevents the reabsorption of water into blood circulation. This 
consequently reduces the amount of fluid flow through your blood vessels, and 
alternately reduces pressure on the walls of your arteries.The removal of sodium, 
chloride, and water from the body is somewhat difficult. 
For one, other ions besides sodium and chloride are removed along with 
water. Minerals such as calcium and potassium are filtered out of the blood and into 
the kidney nephron where they are also lost in the urine fluid. Basically, diuretics 
increase the volume of urine excreted from the body, subsequently reducing the 
amount of excess fluids built up in body. Foods may have diuretic properties too. 
There are two ways in which foods can increase diuresis and reduce swelling. First, 
foods may contain phytochemicals with diuretic properties. The caffeine found in 
cocoa, tea leaves, yerba mate and coffee is a good example of foods in this class. 
Alternatively, foods with high water content can also increase urination and the rate 
of detoxification. The increase in fluid intake from this food signals the body to 
release hormones that prevent the reabsorption of water from the kidneys. This 
translates directly to diuresis. 
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1.10. Benefits of diuretics 
Diuretics are useful drugs and medicinal agents. They are primarily used 
to treat edema but they can also be used to manage other medical conditions caused 
by or causing abnormal retention of water in the body. Therefore, diuretics are 
effective for treating edema caused by renal dysfunction which may include 
nephrotic syndrome, acute glomerulonephritis and chronic renal failure. Diuretics 
can also be used to treat kidney stones. They are also useful for treating some forms 
of glaucoma.One important medical conditions that benefits from the actions of 
diuretics is hypertension. Diuretic drugs, herbs or even foods may be used for mild 
hypertension or combined with other antihypertensive drugs to treat more severe 
forms of hypertension. 
1.11. Dangerous of Diuretics 
The most common side effect of diuretics is hypokalemia. This describes 
potassium deficiency caused by low levels of the mineral in the body. Hypokalemia 
can result when diuretics remove potassium from the body. With the exception of 
potassium-sparing diuretics, all diuretics can deplete the body of potassium. If 
hypokalemia is left untreated, it can severely impact cardiovascular health. 
Consuming foods that are high in potassium like oranges and banana or taking 
potassium supplements can help to maintain the level of potassium in the body. 
 Therefore, these foods should be combined with diuretic foods. Over the years, 
doctors believe taking diuretics can increase the risk of having diabetes which itself 
can consequently lead to strokes and heart attacks. However, a recent study found no 
such risks. This study showed that though diuretics can raise the risk of diabetes, the 
rate of death from heart attacks or strokes was about 15 percent lower in patients 
getting a diuretic compared to those that were given dummy pills. Usually, older 
patients may be more vulnerable to the dangers of diuretics and may require lower 
doses and close observation, but diuretics are regularly prescribed to them. Most of 
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these side effects of diuretics are much lower with diuretic foods. This is because 
unlike drugs and even herbs, foods contain other nutrients can reduce the harm done 
by the diuretic phytochemicals in them. 
1.12. Natural diuretics 
There are some natural foods that contain diuretics which help to reduce 
edema. Most of these natural diuretic foods have high water content and they usually 
aid in the removal of excess fluids that build up in the body to cause swelling. The 
following foods may naturally reduce edema. 
1.12.1. Water melon 
Watermelon has a very high water content of about 92%. It contains 
antioxidant flavonoids such as lutein, lycopene, beta-carotene, zeaxanthin and 
cryptoxanthin. The phytochemicals present in watermelon like lycopene and 
carotenoids can protect cells, tissues and proteins in the body from harmful free 
radicals.In addition, citrulline an amino acid found in watermelon can relax blood 
vessels, an ability that can prevent fluids leaking out of those vessels and collecting 
in the surrounding tissues. Overall, watermelon is cleansing, diuretic, alkalinizing 
and mineralizing. It also helps in promoting intestinal elimination and removal of 
toxic wastes from the body. Therefore, watermelon is not only a diuretic but a 
detoxifier. Naturally, tomatoes have about 90% water content. They also contain 
antioxidant such as lycopene, beta-carotene, vitamin C and selenium.  These 
antioxidants prevent the damages caused by free radicals to body tissues leading to 
premature aging and many chronic degenerative diseases. When these free radicals 
damage the walls of the blood vessels, they can cause the leakage of fluids and 
therefor, local swelling. They have low calories and low cholesterol making them 
unique for people watching their weights. 
1.12.2. Cucumber 
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Cucumber contains a high water content which make it a good choice as a 
natural diuretic.  It is also known to contain high amount of silicon and sulfur. 
Silicon and sulfur induce the kidneys for elimination of uric acids. This contributes 
to an efficient system of waste removal from body and relief from being overstuffed 
and bloated. Cucumber gets rid of amassed pouch of old wastes and toxins from the 
body. Its action of uric acid removal makes it good for arthritisrelief too. Caffeic and 
ascorbic acid are also present in cucumber and they can contribute to its diuretic 
effect. Swelling around the eyes can also be treated with cucumber. Cucumber is a 
good example of potassium-sparing diuretic because it is also rich in potassium. 
Cucumbers contain anti-oxidants such as beta carotene and alpha carotene, vitamins 
A and C, zeaxanthin and lutein, all of which reduce the effects of ageing. Cranberry 
Juice is traditionally used to treat urinary tract infections. This is mainly because of 
its antibacterial and diuretic properties. One notable benefit the diuretic effect of 
cranberry is that it does not drain the body of potassium. Some of the 
phytochemicals present in cranberry include catechins, triterpenoids, quinic acid, 
hippuric acid, anthocyanins. In a study presented in 2002, at the Experimental 
Biology conference, the researchers showed that 8 oz. serving of cranberry juice was 
enough to prevent the bacteria, E. coli, from sticking to the bladder cells and for 
treating bladder infections. A study published in 2002 in the Journal of the 
American Medical Association showed that cranberry PACs were able to stop the 
linkage of both resistant strains and antibiotic susceptible bacteria.Carrots are widely 
regarded as one of the most effective diuretic vegetables. This is as because of the 
vitamins, minerals and antioxidants they contain. Some of the phytochemicals in 
carrots are lutein, lycopene, carotenes, zeaxanthin and xanthophyll.  
These phytochemicals can promote detoxification and increase the rate of 
metabolism and in the process discharge vitamins and minerals. Part of the 
detoxification achieved by these phytochemicals in carrot is done through diuresis. 
In addition, the alkaline elements richly present in carrots can invigorate the blood 
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and promote the right pH balance in the body. There is sufficient evidence that 
suggests the diuretic importance of egg plant. Its high water content is an obvious 
example. Eggplant improves the circulation of blood and reduces toxic heat. Its 
diuretic properties makes it useful in the treatment of hypertension and edema. The 
major phytochemicals found in eggplants are flavonoids. They are also loaded with 
other antioxidants, fiber, minerals and vitamins. Drinking eggplant water reduces 
bloating caused by high water and fluid being held up in the body. They are also 
recommended as weight loss foods for people who want to get rid of the band of fat 
found around the waist. 
Artichoke is an excellent diuretic food. This vegetable is especially known to 
improve kidney functions.Some of the phytochemicals found in artichoke are caffeic 
acid, cynarin and flavonoids. They are also a rich source of several nutrients, 
vitamins and minerals that help to drive normal bodily functions.The overall 
antioxidant capacity of artichoke flower heads is one of the highest for 
vegetables.The cynarin contained in artichoke improves the flow of bile which 
reduces the amount of excess fluids and consequently reduces swelling. Artichokes 
should be eaten in raw form because heat destroys the cynarin contained in the 
artichoke. Herbs made of leaf extract from artichokes have been used to improve 
bile release and for various liver problems. Celery seed speeds up uric acid excretion 
and increases the rate of urine production. These are the means by which celery 
detoxifies the body. When excess uric acid crystals collect in the joint, as in the case 
of gout, celery seeds can be particularly helpful. Therefore, celery is specially 
recommended for treating gout edema. However, celery contains more sodium than 
most other vegetables. Fortunately, the sodium is counterbalanced by the high 
potassium it contains.  Studies have revealed that the quantity of sodium in celery is 
not considerable even for the salt-susceptible individuals. The major phytochemicals 
present in celery are coumarins.  Studies reveal that coumarin compounds decrease 
blood pressure and improve the vascular system.  Celery is recommended for 
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treating bladder disorders, cystitis and other kidney problems because of its diuretic 
actions. Grape has a high water content and it is also rich in potassium. Both of these 
properties make it an effective and unique diuretic food. Phytochemicals found in 
grape include phenolic acids, flavonols, flavon-3-ols, myricetin, peonidin, 
flavonoids, resveratrol, and anthocyanins. Due to their rich source of potassium and 
low level of salt, grape can remove toxins from the body through increased urine 
flow, and for this reason, it is traditionally used for treating kidney disorders.Due to 
the fiber in the skin and seeds, grape have a cleansing effect.  Grapes also help in the 
stimulation of liver functions and also bile secretion. Asparagus 
Asparagus packs low calories and contains a lot of vitamins and minerals 
such as folic acid, vitamin A, vitamin B and vitamin C. Glutathione, a 
phytochemical found in asparagus acts as an oxidant and has anti-carcinogenic 
properties. Asparagine, an amino acid found in asparagus, is an efficient diuretic and 
has been known to treat swelling, arthritis, rheumatism, and PMS-related water 
retention. The fiber in asparagus helps in cleaning out our gastrointestinal tract. 
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2.0 LITERATURE REVIEW 
Muzhar-ul Islam, et. al, (2002)13, performed Assays on different extracts of Cfor 
antibacterial activities. It was observed that root and leaves extracts were promising 
against gram positive and gram negative bacteria.  
Jaiswal, et. al, (2004)10, studied the various plants used for tissue healing of 
animals. 58 different species of plants used by the local peoples of various region for 
tissue healing in animals. They are help full in tissue healing, fracture healing and 
healing of nervous tissues in animals.  
 Jasmine, et. al, (2011)8,  expressed the Diuretic activity of Ethanolic, Chloroform 
and Ethyl acetate extracts of leaves of Erythrina indica. The activity was compared 
with frusemide as a standard. The result shows all the extracts have the significant 
diuretic activity.  
Mamood, et. al, (2009)7, focused the wound healing potential of Lantana camara 
leaf extract in experimental rats. Ethanolic extract of Lantana camara was evaluated 
for their wound healing potential in rats. Wound dressed with placebo containing 
10% extract significantly accelerate wound healing activity compared to wound 
dressed with placebo containing 5% extract.  
Narendra, et. al, (2009)6, studied the wound healing activity of latex of Calotropis 
gigantean by using excision and incision wound models in rat. Latex treated animals 
exhibit 83.42 % reduction in wound area when compared to controls which was 
76.22 %. The extract treated wounds are found to epithelize faster as compared to 
controls. 
Senthilkumar, et. al, ( 2010)9,  reported anticancer activity on the successive 
chloroform and ethyl acetate extracts and crude 50%MECA against cancerous RD, 
HEp-2 and HeLa cell lines. They were found to be safe against the normal Vero cell 
line. The methanol and aqueous extracts possessed strong antioxidant activity 
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against many oxidants in the in vitro antioxidant screening.148 Natesan et al. 
reported anticancer potentials of MECA against Dalton's lymphoma ascites (DLA) 
induced ascitic and solid tumors. The methanol extract given orally to mice caused 
significant reduction in percent increase in body weight, packed cell volume, and 
viable tumor cell count when compared to the mice of the DLA control group. 
Restoration of hematological and biochemical parameters towards normal was also 
observed. Histological observations of liver and kidney also indicated repair of 
tissue damage caused by tumor inoculation indicating extract significantly reduced 
the solid tumor volume induced by DLA cells. 
 Kumar, et. al, ( 2010)14, reported antioxidant defense system against induced 
hepatocarcinogenesis on MECA against hepatocellular carcinoma induced by 
Nnitrosodiethylamine (NDEA). The MECA was found to be protective against 
NDEA-induced carcinoma by decreasing the activity of serum enzymes, bilirubin 
and increase the protein and uric acid levels exhibited significant chemo preventive 
effects of MECA by suppressing nodules development and enhancing the 
antioxidants in NDEA carcinogenesis by reducing the formation of free radicals. 
Nethaji, et. al, ( 2010)19,  reported antiinflammatory and analgesic activities on 
MECA. The effects of MECA on the acute and chronic phases of inflammation were 
studied in carrageenan, dextran and mediators (histamine and serotonin) induced 
paw oedema and cotton pellet induced granuloma respectively. Analgesic effect of 
MECA was evaluated in acetic acid induced writhing and hotplate tests. Bioactivity 
guided isolation of piperine from the bark of C. arborea was found to possess 
significant central and peripheral analgesic activity. Analgesic activity was tested 
using acetic acid induced writhing in mice and prolongation of tail flicking time of 
mice 30min after the treatments determined by the radiant heat method. 
Kalita, et. al, ( 2010)18,  indicated the methanol extract of C. arborea root possesses 
antifertility effects in Albino mice. A short term treatment of the methanol root 
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extract for a period of 14 days revealed strong antifertility effects in mice and was 
found severely affected estrous cyclicity in normal adult cyclic mice by the root 
extracts. 
 Haloi, et. al, ( 2011)20,  found reversible anti-fertility activity in adult female 
Albino mice with methanol root extract of C. arborea by reduction in number of 
mature graffian follicles& corpora lutea and degeneration of corpus luteum with 
frequent haemorrhage.146 N. Cytotoxic activities:  
Subhadradevi et al. ( 2011)22, reported anticancer activity in MECA. Cytotoxicity 
was evaluated by Trypan blue dye exclusion method, MTT assay and apoptosis was 
determined by DNA fragmentation assay. Extracts were found. 
Kumar, et. al, ( 2011)24, reported antimicrobial and antioxidant activities on 
methanol extract of C. arborea (MECA) stem barks in various in-vitro systems using 
disc diffusion methods with gram positive and gram negative bacteria and some 
fungal species. MECA showed broad spectrum antimicrobial activity against all 
tested microorganisms. Antioxidant and free radical scavenging activities of MECA 
was assessed by using DPPH, superoxide anion radical, nitric oxide radical and 
hydroxyl radical scavenging assays and was found to be antioxidant. 
 Mandal, et. al, ( 2011)29, Isolated  triterpenoid saponin, arborenin and desacylescin 
III from the methanol extract of the leaves of C. arborea by bioguided fractionation. 
The saponin showed in vitro antileishmanial activity against Leishmania donovani. 
H. Anticoagulant activity. 
Varadharajan, et. al, ( 2012)30, illustrated anticoagulant activity of extracts of C. 
arborea barks when compared with the standard warfarin. Methanol extract of C. 
arborea bark prolonged the blood clotting time with the assay of activated partial 
thromboplastin time (PTT), prothrombintime (PT) and thrombin time (TT).  
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Kumar, et. al, ( 2012)32,  studied antiulcer activity of the ethanol extract of C. 
arborea stem bark on the Wister strain albino rats against ethanol induced, cold 
restraint stress induced and pylorus ligation induced models. Ulcer protection was 
calculated by ulcer index and gastric juice volume, pH and acidity of gastric juice. 
The extract had shown significant antiulcer activity.  
Ariyaratna et. al, ( 2012)33, reported the n-hexane, dichloromethane, ethyl acetate 
and methanol extract of fresh fruits of C. arborea has antioxidant potential when 
evaluated by the DPPH radical scavenging method. Herbal medicine has been an 
essential component of oriental medicine (OM), which has existed for over two 
thousand years, guided by principles of Yin Yang, five elements, organs and 
meridians. The herbal medicines include dietary supplements that contain herbs 
either singly or in mixtures. Also called botanicals, the same are plants or plants 
products used for their scents, flavor and/or therapeutic properties. Herbal drugs are 
readily available in the market from health food stores without prescriptions and are 
widely used in India, China, USA and all over the world. The aforesaid medications 
have gone in mainstream use and as the sales continue to rise, so do the concerns 
about their interactions with prescription and over the-counter drugs. 
Hu, et al, ( 2012)36, illustrated over the past decade, there has been an increased 
global interest in traditional systems of medicine and herbal medicinal products. In 
part, this surge has been due to the rare or nonexistent access to modern medicine in 
developing countries as well as the acceptance of herbal medicines by large 
populations of people in affluent nations. 
Tindle, et. al, ( 2012)38, illustrated that developed countries, complementary and 
alternative medicine (CAM), are often used concomitantly with conventional 
medicine. A relevant safety concern associated with the use of herbal medicines is 
the risk of interactions with prescription medications. This issue is especially 
important with respect to drugs with narrow therapeutic index, such as warfarin or 
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digoxin or drugs used for chronic therapy such as antidepressants and in sensitive 
patient populations such as older adults, the chronically ill, and those with 
compromised immune systems. Recent examinations have indicated that as many as 
16% of prescription drug users consume herbal supplements. Moreover, fewer than 
40% of patients disclose their herbal supplement usage to health care providers and 
many physicians are unaware of the potential for herb–drug interactions. This lack 
of information, combined with the fact that herbal medicines are usually mixtures of 
more than 100 active ingredients, obviously increases the likelihood of interactions. 
Herbal drug interactions can results in unexpected concentration of therapeutic drug 
and lead to the undesired effects. Thus, contrary to the popular belief that “natural 
are safe”  
Kaufman, et. al, ( 2013)40,  illustrated herbal medicines can cause significant toxic 
effects, drug interactions and even morbidity or mortality. Nature of herbal drug 
interactions Most natural products, unlike conventional drugs, are a complex 
mixture of chemical constituents and often a complete characterization of the 
bioactive compounds from an herbal is unknown  
Chavez, et. al, (2014)41, illustrated Additionally, the chemical makeup of natural 
products varies depending on the part of the plant used (bark, stems, leaves, roots, 
rhizomes), climate, growing conditions, harvesting, and storage conditions. 
Combination products composed of multiple natural products complicates matters 
further. Not only does the complex nature of a natural product complicate the 
determination of herb-drug interactions, but also the manufacturing process; for 
example, drying process and extraction methods contributes to the overall 
complexity. As previously mentioned, because herbal products are not regulated by 
the food and drug administration (FDA), there are no standards for herbal products. 
Indeed, herbal products have been found to be misidentified and/or substituted or 
adulterated with other natural products or unwanted substances. 
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Fugh Berman, et. al, ( 2015)42,  illustrated Moreover, herbal products are classified 
and marketed as dietary supplements. However, the same are regulated differently in 
other countries. 13 The US FDA mandates that only medicine have to be proven to 
be safe before being released into market. Herbal products do not fall under the 
category of drugs as long as they are not marketed for the preventions of any 
diseases. In United Kingdom, any product that is not granted a license as a medical 
product by Medicine Control Agency (MCA) is treated as food, and no health claim 
or medical advice can be given on the label. Labeling of herbal products may not 
actually reflect the contents and adverse events or interactions attributed to specific 
herb may be related to mis identification of planst, pharmaceutical drugs or heavy 
metals. 
Fugh-Berman, et. al, ( 2015)43,  explained the issue of herb drug interactions looms 
large over the practice of herbal medicine. Since the first such reports emerged a 
decade ago, a concern has been raised, that we know so little about herbs and their 
potential for interaction with drugs that these incidents could be just the "tip of the 
iceberg." Mechanisms of herbal drug interactions Herbal medicines follow modern 
pharmacological principles. Hence, the herbal drug interactions are based on the 
same pharmacokinetic and pharmacodynamic mechanisms as drug–drug 
interactions. Drug-drug or herb-drug interactions can occur in several different 
ways. Pharmacodynamic interactions occur when the object drug’s effect is altered 
by the interfering drug or herb. These interactions are not due to an alteration in the 
plasma concentration of either drug but rather because of the net effect that can be 
additive, synergistic (together the two drugs can achieve better results than the sum 
of their two actions alone) or antagonistic. These adjectives can refer to alteration in 
the object drug's intended therapeutic effect, or can refer to the change in the toxicity 
levels and adverse side-effects as well. On the other hand, pharmacokinetic 
interactions denote changes in the absorption, distribution, metabolism or 
elimination of the object drug due to the presence of the interfering drug. Unlike 
Chapter – 2  Literature Review 
 
Department of Pharmacology 30            J.K.K. Nattraja College of Pharmacy 
 
pharmacodynamic interactions, these interactions do result in changes in the plasma 
concentration of the object drug, and as a consequence, the toxic or sub-therapeutic 
levels occur more frequently. 14 A good example of pharmacokinetic interactions 
which are more extensively studied includes the cytochrome P450 system and/or 
drug transporters such as p-glycoprotein. The interfering drug may act as an inducer, 
inhibitor and/or substrate of the same P450 enzyme that is responsible for the 
metabolism of the object drugs. A variety of herbal medicines were known to have 
an influence on drug-metabolizing enzymes. For instance, in people taking both St. 
John's wort and the indinavir, St. John’s wort induced the production of the P450 
enzyme CYP3A4 which metabolizes indinavir, and lowered its plasma levels  
Piscitelli, et. al, ( 2016)44, explained On the other hand, the addition of herbal 
products to a drug regimen has the, potential to diminish or amplify the effect of a 
drug through pharmacodynamic means. Significant pharmacokinetic and 
pharmacodynamic interactions between various herbal products and drugs being 
substrates of cytochrome P450 have recently been reported. 
Panossian, et. al, ( 2017)53,  explained Some of the basic mechanisms for herb-drug 
interaction were described as follows, Pharmacokinetic interactions Primary 
mechanisms of herbal drug interaction involve either induction or inhibition of 
intestinal drug efflux pumps (e. g. efflux proteins such as P-glycoprotein (P-gp) and 
multiple resistance proteins (MRPs) and intestinal and hepatic metabolism by 
cytochrome P450s (CYPs). There are several places in our body where such 
interactions happen. a. Stomach (Gastro-intestinal tract) - When herbs and drugs are 
taken orally, they are usually absorbed into the bloodstream through the stomach and 
intestines. Herbs can affect the way in which drugs are absorbed, leading to changes 
in the amount of drug that enters the bloodstream. For example, some herbs can 
change the physical environment of the stomach, such as the pH level, while others 
might chemically bind to drugs, causing them to remain in the stomach instead of 
entering the bloodstream. 15 Some herbs, such as laxatives can speed up the 
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digestive process, reducing the amount of time a drug is present to be absorbed by 
the stomach. b. Liver - Once in the bloodstream, many drugs need to be metabolized 
(chemically altered) by the liver either in order to become therapeutically active or 
to be removed from the bloodstream. Liver therefore, plays an important role in 
controlling the level and effectiveness of drugs in our body. Herbal therapies (and 
drug therapies, too) can change liver metabolism. By inducing or inhibiting liver 
enzymes, herbs can alter the amount of therapeutically active drug in the blood. A 
good example of these pharmacokinetic interactions includes the cytochrome P450 
system. The interfering drug may act as an inducer, inhibitor and/or substrate of the 
same CYP P450 enzymes that are responsible for the metabolism of the object 
drugs. This is the most important mechanism for interactions between herbal 
therapies and anti-retroviral drugs. c. Kidney - Some drugs are eliminated from the 
bloodstream through the kidney. Herbs that affect the functioning of the kidney can 
change the level of drug in the blood. If the herb reduces kidney function, the level 
of drug may increase. If the herb increases kidney functioning, the level of drug may 
decrease. Pharmacodynamic interactions Pharmacodynamic interactions refer to the 
mutual actions of herbs and drugs inside the body. When taken at the same time, 
herbs and drugs may work together (synergistically) or in opposition 
(antagonistically). For example, separately, they can have the same toxic effects, so 
that when taken together, they cause increased side effects. Pharmacodynamic 
interactions may result in additive, synergistic, or antagonistic effects of the 
supplement combination with a drug. Medication possessing antiplatlet activity, or 
with the potential for depressing the central nervous system, or with the potential to 
cause organ toxicity, could be of further risk when used with dietary supplements 
that share these pharmacologic activities. Many herbal drug interactions fall into this 
category. Pharmacodynamic interactions are said to be difficult to predict or prevent. 
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3.0 PLANT PROFILE 
3.1. Plant Description  
 The Matricaria Chamomilla is lovely annual plant with very cheerful 
aromatic white daisy flowers. It is easy to grow and maintain preferring well drained 
soils preferably sandy. It can grow on poor soil and needs little extra care, tolerates 
mild to medium acid soils (up to 4.8). Deer normally don't eat it. Flowers are fairly 
long lasting giving a good showing in any garden. Flowers used in tea and herbal 
medicines. 
3.2. Scientific Classification :                        
Kingdom : Plantae                                                                 
Clade       : Angiosperms 
Order      : Asterales 
Family    : Asteracea 
 Genus     : Matricaria        
 Species   : M.Chamomilla  
3.3. Active Constituents : 
Matricaria Chamomilla contains a large number of therapeutically active 
compounds. The following compound classes were detected and characterised like 
apigenin, luteolin, quercetin, scopoletin-7-glucoside, angelic and tiglic acid esters, 
anthemic acid, choline. The chamomilla constituents are herniarin, umbelliferone, 2- 
d-glucopyranosyloxy 4-methoxycinnamic acid(GMCA). 
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3.4. Medicinal Uses : 
Traditionally, chamomilla has been used for centuries as an anti-
inflammatory, antioxidant, mild astringent and healing medicine. It is used to treat 
wounds, ulcers, eczema, gout, skin irritations, hemorrhoids, mastitis and other 
ailments. Chamomilla has been used to treat diaper rash, cracked nipples, ear and 
eye infections. Chamomilla has been valued as digestive relaxant and various gastro 
intestinal disturbances including flatulence, indigestion, diarrhea, anorexia, motion 
sickness, nausea and vomiting. It also effective in arthritis, back pain, bedsores and 
stomach cramps.      
3.5.Growing 
Chamomile seeds need light to germinate so never cover the seed. It can be 
grown by broadcast seeding in the area chosen for it then lightly tamped down with 
a hoe or spade. Sow seed from August onwards or in very early spring, before the 
leaves have broken on the trees. With this method much weeding will be necessary 
since the seedlings grow slowly at first but finally hit a growth spurt when less care 
is needed. However weeding will still be needed as they never beat out the weeds.. 
Space plants at about 10 - 12 inches apart. The seeds can also be sown indoors in 
later winter for early planting outside. Ensure that each plant is transplanted early to 
its own pot for growing on as larger plants do not transplant well bare rooted. Make 
sure transplants have a good root system before planting out. Unless all flower heads 
are collected German chamomile will reseed itself, since the seeds are small they 
can travel quite a way across the garden and reseed anywhere. 
3.6.Location 
All chamomiles prefer a sunny location full sun is ideal but it can tolerate 
some morning or afternoon shade. IT needs a well drained soil and prefers sandy 
soils best. Do not plant in waterlogged or heavy clay soils without serious soil 
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amendment. It can easily grow on soils with fairly high acidity up to 4.8. However 
the soil can be quite poor chamomiles need very little in the way of extra fertilizer. 
Once established German chamomile needs little attention. 
3.7.Harvesting 
German chamomile is by far the easiest to harvest since the plants are taller 
and they produce many more flowers than true or roman chamomile, however the 
flowers are smaller so you need more of them. Flowers should be snipped from the 
plant when they are in full bloom. They can then either be sun dried or dried in a 
dehydrator. Be aware that if you are intending to grow for use a herbal tea you need 
a LOT of plants to produce only a small amount of flowers for tea. Dried flowers are 
small and take up little space. If you drink a lot of herbal tea you will need quite a 
large chamomile bed to sustain you. 
3.8.Warning 
There are many plants that look similar to chamomile. If harvesting in the 
wild (or from migrating seeds in your garden) make sure that the plant you have 
really is chamomile. Few others have the same distinctive aroma and the leaves are 
characteristic but the flowers can be very similar in many species some of which can 
be dangerous if taken in larger doses so always make sure you have the correct 
plant. German camomile is a well known herbal remedy and is much used in the 
West. In particular it is an excellent herb for treating various digestive disorders, 
nervous tension and irritability and is also used externally to treat skin problems. An 
infusion of the flowers is taken internally as an anodyne, anti-inflammatory, 
antiseptic, antispasmodic, carminative, cholagogue, diaphoretic, emmenagogue, 
febrifuge, sedative, stomachic, tonic and vasodilator. An infusion is particularly 
useful as a stomachic, nervine and sedative for young children, especially when they 
are teething. It is also used in the treatment of irritable bowel syndrome, Crohn's 
disease, peptic ulcers and hiatus hernia. In large doses, or when taken regularly for 
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several times each day, the tea can be emetic and can also cause the symptoms it is 
intended to cure. The flowers are also used externally to treat wounds, sunburn, 
burns, haemorrhoids, mastitis and leg ulcers. The flowers are harvested when fully 
open and are dried for later use. The flowers contain various volatile oils including 
proazulenes. Upon steam distillation these proazulenes produce chamazulene, this is 
remarkably anti-allergenic and is useful in the treatment of asthma and hay fever. 
The flowers are sometimes added to cosmetics as an anti-allergenic agent. The 
whole plant, harvested when in flower, is used to make a homeopathic remedy. It is 
especially suited to teething children and those who have been in a highly emotional 
state over a long period of time. The German Commission E Monographs, a 
therapeutic guide to herbal medicine, approve Camomile for coughs and bronchitis, 
fevers and colds, inflammations of the skin, inflammation of the mouth and pharynx, 
tendency to infection - improve immunity, wounds and burns. 
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4.0 AIM AND OBJECTIVE 
The use of traditional medicines as a diuretic agent proportionality was day 
by day increasing continually in recent years. The diuretic activity of a number of 
plant extracts used as diuretic agents in ethnomedicine has been confirmed in 
experimental animals. However, despite the widespread use of Matricaria 
chamomilla in traditional medicine, there is a paucity of data supporting its use as a 
diuretic agent. World Health Organization has estimated that over 75% of the 
world’s population still relies on plant-derived medicines, usually obtained from 
traditional healers, for basic health-care needs. Based on the above reasons present 
study is therefore an attempt to evaluate the Hydro Alcoholic Extract of Matricaria 
Chamomilla  by diuretic efficacy.  
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5.0 PLAN OF WORK 
 
Collection and authentication 
Extraction of Matricaria chamomilla 
Performing Acute Toxicity Testing 
Phytochemical studies  
Screening for Diuretic Activity 
  a. Urine Volume 
   b. PH 
   c. Na+, K+ and Cl-  
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6.0 MATERIALS AND METHODS 
6. 1. Plant Collection  
Fresh herbal plant materials were collected from Vattamalai . The collected 
plants material (leaves and/or dried flowers) were air-dried in darkness at room 
temperature (20ºC+/-2ºC). The dried plant material was cut up and stored in tightly 
sealed dark containers until needed. 
6.2. Extraction of plants 
Dried plant material approximately 5 grams was coarsely crushed in small 
pieces of 2-5 mm using the cylindrical crusher and extracted with water and ethanol, 
respectively. Each infusion was prepared using 5 g of dried herbal tea in 200 ml of 
distilled water and (equivalent to 1 tea cup) at approximately 100ºC+/-1ºC for 10 
min. Each aqueous extract was filtered through a paper filter, and stored under 
refrigeration in glass flasks tapered with screw plastic lid. Both the infusion time and 
the solvent initial temperature used in this study have been described by several 
authors as efficient conditions to extract phytochemical compounds, such phenolic 
and flavonoid compounds from herbs.  
6.3. Phytochemical Test 
Chemical tests performed in the screening and identification of 
phytochemical constituents in the tested medicinal plants were carried out in extracts 
as well as powder specimens using the standard procedures. 
6.3.1. Maeyer’s reagent  
0.355 g of mercuric chloride was dissolved in 60 ml of distilled water. 5.0g 
of potassium iodide was dissolved in 20 ml of distilled water. Both solutions were 
mixed and volume was raised to 100 ml with distilled water. 
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6.3.2. Dragendorff’s reagent 
Solution A: 1.7 g of basic bismuth nitrate and 20 g of tartaric acid were 
dissolved in 80 ml of distilled water. Solution B: 16 g of potassium iodide was 
dissolved in 40 ml of distilled water. Both solutions (A and B) were mixed in1:1 
ratio. 
6.3.3. Test for alkaloids 
About 0.5 to 0.6 g of the methanolic plant extract was mixed in 8 ml of 1% 
HCl, warmed and filtered. 2 ml of the filtrate were treated separately with both 
reagents (Maeyer’s and Dragendorff‘s). 
6.3.4. Test for steroids 
About 0.5 g of the methanolic extract fraction of each plant was mixed with 
2 ml of acetic anhydride followed by 2 ml of sulphuric acid.  
6.3.5. Test for terpenoids 
An aliquot 0.5 ml of methanolic extract was mixed with 2 ml of CHCl3 in a 
test tube. 3 ml of concentrated H2SO4 was carefully added to the mixture to form a 
layer.  
6.3.6. Test for flavonoids 
To the substance in alcohol, a few magnesium turnings and few drops of 
concentrated Hydrochloric acid were added and boiled for five minutes.  
6.3.6. Test for tannins 
The 0.5 g of powdered sample of each medicinal plant leaves was boiled in 
20 ml of distilled water in a test tube and then filtered. The filtration method used 
here was the normal. 
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6.4. Experimental Design 
The Adult female Swiss mice weighing between (20-30 g) were used to 
calculate LD50 and female and male wistar rats with an average weight of 180-220 
g  were used in the study and were obtained from the Animal house, Jkkncp, 
kumarapalayam. The experimental protocol was approved by the Institutional  
Animal Ethical committee, and these animals were used to evaluate the diuretic 
activity of HAEMC. The animals were maintained under standard husbandry 
conditions for an acclimatization period of 15 days before performing the 
experiments. All rats were housed in metabolic cages six in each and temperature 
maintained at 22  20C. 
6.5. Acute Toxicity Study  
Acute oral toxicity study of the Matricaria chamomilla L. water extract was 
performed according to OECD 423 guidelines. Four groups of Adult female Swiss 
mice (n = 6) were kept fasting for 3- 4 hr and provided only water. One control 
group treated with the vehicle (distilled water), three groups treated with MCWE at 
300 and 2000 mg/kg body weight by gastric intubations. The Rodents were observed 
for behavioral and neurological symptoms continuously for the first 4 h after dosing. 
The number of survivors was noted after 24 h and these animals were then 
maintained for further 14 days with observations made daily.  If mortality was 
observed in two out of three mice, then the dose administered was assigned as toxic 
dose. If mortality was observed in one mouse, the same dose was repeated again to 
confirm the toxic dose.  No mortality or morbidity was observed in MCWE treated 
rodents up to 2000 mg/kg. Hence 200 mg/kg and 400 mg/kg doses were taken for 
efficacy studies.  
The animals were kept fasted after a 16-19 hours overnight afterwards, blood 
samples were collected from each animals by retro-orbital puncture under diethyl 
ether anesthesia at days intervals 0, 7 and 15.  
Chapter – 6  Materials and Methods 
 
Department of Pharmacology 41            J.K.K. Nattraja College of Pharmacy 
 
The blood samples were put in EDTA tubes and used for determining the 
biochemical parameters and into heparinised tubes for hematological parameters.  
6.6. Screening for Diuretic Activity (Lip schitz test) 
6.6.1 Animals required:  
 Species / common name : Wistar rats  
 Age / weight / size  : 3 months / 180-200 g 
Gender   : Male 
Number to be used  : 18 
Number of days each 
Animal will be housed : 60 days  
The hydro-ethanolic extract of Matricaria chamomilla leaves will be 
evaluated for its diuretic activity with slight modifications of and other methods. 
Male wistrar rats will be weighing between 180-200 gms. Divided into 4 groups, 
(n=6). Animals of group I received distilled water (vehicle) which served as a 
control. Group II received furosemide 20 mg/kg p.o served as standard. Group III- 
serve as a low dose aqueous ethanolic extract of Matricaria chamomilla of IV- serve 
as a high dose aqueous ethanolic extract Matricaria chamomilla Four animals will 
be placed in standard metabolic cages. To be collect the urine samples different time 
intervals such as 5 & 24 hrs. Observe the parameters such as urine volume, PH, 
Urinary Na+, K+ and Cl-  
6.7. Determination of hematological parameters 
The blood samples were analyzed for red blood cell (RBC) count, 
hemoglobin (Hb) levels, hematocrit (HCT), platelets (PLT), White blood cell 
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(WBC) count, differential WBC count [Neutrophils (N), Lymphocytes (L), 
Monocytes (M), Eosinophils (E)], mean corpuscular volume (MCV), mean 
corpuscular hemoglobin (MH) and mean corpuscular hemoglobin concentration 
(MCHC).  
6.8. Determination of serum biochemical parameters 
The blood samples were centrifuged at 4000 rpm for 10 minutes to obtain 
serum for the following investigations:  
Alanine amino transferase (ALT), Aspartate amino transferase (AST), Urea, 
Creatinine, Glucose.  
6.9. Histopathology 
All rats were sacrificed at the end of the study period and subjected to 
detailed gross necropsy. Vital organs such as heart, kidneys, liver, lung and spleen 
were isolated from all rats, weighed and examined for any large lesions. All tissues 
were preserved in 10% buffered formaldehyde solution for histopathological 
examination. The tissues were embedded in paraffin, and then sectioned, stained 
with haematoxylin and eosin and were examined microscopically. 
6.10. Statistical analysis  
Experimental results were expressed as mean±SEM (n=6). Statistical 
analysis was performed with one way ANOVA followed by Dunnetts ‘t’ test using 
Graph Pad Prism software. 
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7.0 RESULT AND DISCUSSION 
7.1. Phyochemical Analysis 
 The phytochemical screening results revealed that the after which it was 
observed whether the alkaloids were absent due to absence of turbidity and/or 
precipitate formation. The colour changed from violet to blue or green in some 
samples indicated the presence of steroids. An interface with a reddish brown 
coloration was formed in the presence of terpenoids, as positive result. Red 
coloration identifies thepresence of flavonoids (Shinado’s test). A colour change was 
observed in the test tube, which indicated in the presence of tannins. 
Table. No: 1: Phyochemical Analysis 
S.No Phytochemicals M. chamomilla 
1 Alkaloids - 
2 Steroids + 
3 Terpenoids + 
4 Flavonoids + 
5 Tannins + 
+, Presence of the compound 
-, Absence of compound 
7.2. Acute toxicity 
Oral administration of the Matricaria chamomilla extract  up to dose 2000 
mg/kg in mice did not cause any mortality or any toxicity during the 
experimentation period However, mice after receiving Matricaria chamomilla 
extract  exhibited a normal action for all the group of animals, monitored  
haematological, biochemical, histopatological and also no death was observed. The 
Matricaria chamomilla  at 2000mg/kg body weight orally is safe for consumption 
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and for medicinal uses in according with the OECD guidelines No.423. Based on the 
above study to fixed the dose 200 and 400 mg/ kg for diuretic action. 
As per OECD 423 guidelines perform the above dosing to the 3 hours fasted 
animals to given the special observation for 24 hours to find the grooming sniffing and 
rearing characteristics for all the groups but other characteristics absent ( mortality, excess 
urination, hair loss, convulsion and locomotion). 
 Daily observation of food intake was normal for all the groups of animals up to 15 
days when compared to standard clinical animal data by the above parameter indicated that 
the given doses of extract have not induce the diabetes mellitus and pancreas dysfunction 
related diseases . 
 Water intake was normal for all the groups of  mice up to 15 days when compared 
to typical scientific animal data by the above parameter point out that the given drug have 
not induce the diabetes mellitus, pancreas dysfunction related diseases and other GIT 
associated diseases. 
 By the observation of daily body weight was no changes for all the groups each 
mouse when compared to scientific standard data of mouse. Above results of animals body 
weights of mice have indicated that the given doses of extract are not inducing the obesity 
and not enhance the cholesterol level.  
After doses of extract administration no hair loss was found to be each mouse of all 
the groups, which are expressed not induce the cancer and immunological disorders. 
Observed parameters have indicated that the no excess urination in all the group of 
animals so the doses of extract not induce the urinary system related disorders. 
7.2.1. Haematological 
By the 15 days study indicated that the Table No:2 clarified parameters such 
as RBC, Haemoglobin, Haematocrit, Platelets  WBC, Neutrophils, Lymphocytes, 
Monocytes, Eosinophils, MCV, MCH and MCHC were normal for after the drug at 
the day of  zero. After the seven days treatment above parameters are not changed 
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when compared to zero day. At the day of 15th milder variations were observed 
when compared to zero day. In control group comparison indicated  that the 
different days intervals 0, 7 and 15 days above parameters are similar by the 
indication administered drug not produced any toxic effect. 
7.2.2. Biochemical 
Biochemical study results expressed that the Table No:3 elucidate parameters 
such as ASAT (U/I), ALAT (U/I),  Urea (mg/l), Creatinine (mg/l), Glucose (g/l) 
were normal for after the drug at the day of  zero. After the seven days treatment 
above parameters such as glucose, urea and creatinins are not changed when 
compared to zero day. At the day of 15th milder of biochemical variations were 
observed when compared to zero day. In control group comparison indicated  that 
the different days intervals 0, 7 and 15 days above parameters are similar by the 
indication administered drug not produced any toxic effect. After the drug treatment 
ASAT (U/I) and ALAT (U/I) levels were moderately increased when compared to 
control group, which indicated extract have antioxidant property. 
7.2.3. Histopathology 
 Various organs histopathology report was revealed that the kidney liver, 
stomach, heart, spleen, lungs were not cellular changes observed different dose 
levels 300 & 2000 mg / Kg. 
7.2.3. Mortality 
In the observation of 15 days mortality rate was zero (Alive percentage -100) 
by the indication to founded cookies LD50 value 2000mg / Kg for 1 in 10th    (200 mg 
/ Kg), 1 in 5th     (100 mg / Kg)  &  1 in 5th      (400 mg / Kg) doses , which may used 
for specific animal model like diabetic and bioavailability studies. 
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Table. No: 2:  Hematological values of rats in the Acute toxicity study of Hydro Alcoholic Extract of Matricaria chamomilla 
 0 Day 7th Day 15th Day 
parameters  Normal 300mg/kg  2000mg/kg  300mg/kg  2000mg/kg  300mg/kg  2000mg/kg  
RBC  7.89 ± 0.73  7.7 ± 0.60  7.69 ± 0.71  7.66 ± 0.35  8.14 ± 0.64  8.08 ± 0.6  8.38 ± 0.86  
Haemoglobin  14.58 ± 0.73  14.55 ± 0.26  14.26 ± 0.31  14.07 ± 0.74  14.25 ± 0.54  14.8 ± 0.64  14.71 ± 0.64  
Haematocrit  39.75 ± 0.79  40.08 ± 0.48  40.93 ± 0.65  40.75 ± 0.77  41.65 ± 0.82  42.65 ± 0.93  42.26 ± 0.97  
Platelets  623 ± 63  594.00 ± 71  585.00 ± 87  631 ± 63  597 ± 93  599 ± 81  597 ± 91  
WBC  10.54. ± 2.1  10.62 ± 0.45  11.13 ± 0.88  11.06 ± 0.8  11.75 ± 0.70  10.83 ± 0.97  11.85 ± 0.45  
Neutrophils  20.75 ± 1.89  20.8 ± 0.32  20.62 ± 0.88  21.12 ± 0.2  20.28 ± 0.96  21.17 ± 0.29  20.34 ± 1.08  
Lymphocytes  70.51 ± 2.66  70.98 ± 2.06  70.56 ± 2.01  70.81 ± 2.77  69.03 ± 3.07  68.1 ± 3.61  67.91 ± 3.93  
Monocytes  2.03 ± 0.17  2.01 ± 0.08  1.98 ± 0.09  2.05 ± 0.18  2.00 ± 0.18  2.00 ± 0.3  2.03 ± 0.33  
Eosinophils  1.7 ± 0.43  1.7 ± 0.37  1.7 ± 0.36  1.73 ± 0.34  1.73 ± 0.35  1.75 ± 0.32  1.75 ± 0.34  
MCV  51.47 ± 1.25  51.8 ± 0.79  51.7 ± 0.84  51.02 ± 1.65  51.37 ± 0.86  51.92 ± 1.98  51.5 ± 0.84  
MCH  18.34 ± 0.69  17.75 ± 0.63  18.15 ± 0.65  17.87 ± 0.66  17.97 ± 0.82  18.46 ± 0.88  18.33 ± 1.82  
MCHC  34.17 ± 0.47  34.2 ± 0.36  34.3 ± 0.36  34.03 ± 0.77  34.46 ± 0.88  34.2 ± 0.49  34.01 ± 0.87  
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Figure No. 1: Heamatological valuies of Rats 
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Table. No: 3: Biochemical values of rats in the chronic toxicity study of Hydro Alcoholic Extract of Matricaria chamomilla 
Treatment Schedule 
 0 Day 7th Day 15th Day 
parameters  Normal 300mg/kg 2000mg/kg 300mg/kg 2000mg/kg 300mg/kg 2000mg/kg 
ASAT (U/I)  84 ± 2.1 85 ± 1.9 83 ± 1.7 83 ± 2.0 85 ± 2.1 84 ± 1.9 85± 2.3 
ALAT (U/I)  65.83 ± 4.3 61.33 ± 4.6 65.66 ± 3.65 64.55 ± 4.15 65.16 ± 4.18 66.55 ± 4.11 64.83 ± 3.22 
Urea (mg/l)  0.26 ± 0.05 0.26 ± 0.06 0.28 ± 0.03 0.25 ± 0.09 0.26 ± 0.07 0.34 ± 0.04 0.35 ± 0.06 
Creatinine (mg/l)  5 ± 0.63 4.73 ± 0.42 4.96 ± 0.27 5.03 ± 0.28 5.11 ± 0.20 4.88 ± 0.49 4.92 ± 0.17 
Glucose (g/l)  1.52 ± 0.12 1.02 ± 0.08 1.15 ± 0.11 1.08 ± 0.4 1.11 ± 0.39 1.07 ± 0.45 1.12 ± 0.35 
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Figure No. 2: Biochemical values of rats 
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Figure. No: 3:  Control heart 
 
 
Figure. No: 4:  300mg/Kg heart 
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Figure. No: 5: 2000mg/Kg heart 
 
 
Figure. No: 6: Control liver 
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Figure. No: 7: 300mg/Kg liver 
 
 
Figure. No: 8: 2000mg/Kg liver 
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Figure. No: 9: Control Spleen 
 
 
Figure. No: 10: 300mg/Kg Spleen 
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Figure. No: 11: 2000mg/Kg Spleen 
 
 
Figure. No: 12: Control Lungs 
 
 
Chapter – 7        Result and Discussion 
 
Department of Pharmacology  55  J.K.K. Nattraja College of Pharmacy 
 
 
Figure. No: 13: 300mg/Kg Lungs 
 
 
Figure. No: 14: 2000 mg/Kg Lungs 
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Figure. No: 15: Control kidney 
 
 
Figure. No: 16: 300mg/Kg Kidney 
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Figure. No: 17: 2000mg/Kg Kidney 
 
 
 
7.3. Diuretics action 
(Lipschitz Test)  
The results of the evaluations carried out on the extracts are listed  Table.No: 4 
shows the urinary volume (ml/100g/8h) and electrolyte (Na+ and K+ ) content 
(mequiv/100g/8h) of the urine of the animals. Urine volume. Table 1 shows that the 
reference diuretic, HCTZ, increased urine volume by 54%. The Hydro Alcoholic 
Extract of Matricaria chamomilla also caused an increase in urine volume. For the 
Hydro Alcoholic Extract of Matricaria chamomilla, the increase at doses of 400 
mg/kg body weight was 18 % (P < 0.01) and 41 % (P < 0.001), respectively, 
compared to the control group. 
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Table. No: 4: Diuretic effect of Hydro Alcoholic Extract of Matricaria chamomilla 
Lipschiz Test Method 
S. 
No  
Groups  Total urine 
Vol (ml/kg 
BW/5 hrs) 
Na+ mmol/L  K+ mmol/L  Cl− mmol/L  
1 Control (10 
ml/kg BW)  
13.22±0.32 107.42±0.75 48.00±0.32 76.99±0.23 
2 Standard 
(Frusemide 10 
mg/kg BW)  
21.00±0.03*** 189.01+0.64*** 82.03±0.44*** 128.07±0.24*** 
3 HA EMC (400 
mg/kg BW)  
17.45±0.41*** 178.93±0.73*** 81.32±0.35*** 113.06±0.06*** 
 
HA EMC: Hydro Alcoholic Extract of Matricaria chamomilla, 
n = 6, values expressed as mean  SEM. Significant at P < 0.001*** compared with 
the control group (one way ANOVA followed by Dunnett’s ‘t’ test)   
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Figure No. 18: Diuretic effect of Hydro Alcoholic Extract of Matricaria 
chamomilla 
 
RESULTS  
 The result obtained with evaluation of diuretic activity of HAEMC were 
shown in table 4 and Figure. 18.  From the result, the extract of HAEMC significantly 
increased the urine output and increase the excretion of electrolytes (Na+, K+ and Cl-) 
when compared to control group.  A comparison were made with the standard drug 
furosemide the excretion of urine output significantly increased in the extract at the 
dose level of 400mg/kg HAEMC.   
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8.0 CONCLUSION 
While the traditional medicines are derived from medicinal plants, minerals and 
organic matter, the herbal drugs are prepared from medicinal plants only. Use of 
plants as a source of medicine has been inherited and is an important component of 
the health care system in India. In the Indian systems of medicine, most practitioners 
formulate and dispense their own recipes, hence this requires proper documentation 
and research. The major hindrance in the amalgamation of herbal medicines into 
modern medical practices is the lack of scientific and 170 clinical data and better 
understanding of efficacy and safety of the herbal products. Herbs that stimulate the 
kidneys were traditionally used to reduce edema. In the present investigation one 
medicinal plants Hydro Alcoholic Extract of Matricaria Chamomilla . This current 
research work will be very beneficial in figuring out the Matricaria chamomilla 
leaves extract diuretic effect by determining the ions and electrolyte excreted by the 
animals using ion selective channel inhibition. Acute toxicity studies will be 
performed for the species Matricaria chamomilla which may have not shown any 
toxicity, which human body could be proved with the help of obtained study results. 
Diurectic activity of the herb Matricaria chamomilla has some beneficial effect on the 
selected animals, the herb Matricaria chamomilla  may be selected for the further 
studies to prove its clinical relevancy. 
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